Introduction
A removal method for plutonium and uranium has been tested at the Rocky Flats Environmental Technology Site (RFETS). This alternative treatment technology is applicable to U.S. Department of Energy (DOE) organics (mainly used pump oil) contaminated with actinides. In our studies, greater than 70% removal of the actinides was achieved.
The technology is based on contacting the oil with a sorbent powder consisting of a surface modified mesoporous material. The SAMMS (Self-Assembled Monolayers on Mesoporous Support) technology was developed by the Pacific Northwest National Laboratory for removal and stabilization of RCRA (i.e., lead, mercury, cadmium, silver, etc.) and actinides in water and for removal of mercury from organic solvents [1, 2] . The SAMMS material is based on self-assembly of functionalized monolayers on mesoporous oxide surfaces. The unique mesoporous oxide support provides a high surface area, thereby enhancing the metal-loading capacity. The testing described in this report was conducted on a small scale but larger-scale testing of the technology has been performed on mercurycontaminated oil without difficulty [3] .
Materials and Methods
The SAMMS material was kindly provided by Rich Hallen and Glen Fryxell at Pacific Northwest National Laboratory (PNNL) and is described as a surface-modified material with propyl phosphonate functional groups.
The starting material was a high silica material (MCM-41) from ExxonMobil and the functional groups were then attached to this material. It was anticipated that the distribution coefficient for Pu on the material was 20,000 L/kg (liquid/sorbent).
The experiments were performed at the Rocky Flats Environmental Technology Site under the direction of Mike Rivera using the equipment shown in Figure 1 , which consisted of polypropylene centrifuge tubes (50 mL capacity), a rotary mixer, disposable filters (0.8 µm pore size), and a handheld vacuum pump. In the study, different amounts of SAMMS were mixed with 50 mL of oil (from waste bottle 20263) by hand for a few minutes then placed on the rotary mixer for duration of the day (8 h). The mixing was halted at the end of the day but continued the next day 3 and the day after that for a total mixing time of 24 h. After the mixing, the oil was vacuum-filtered and the filtrate was submitted for analysis using standard radiochemical analytical procedures. The waste pump oil initially contained 0.0798 g plutonium, 0.192 g uranium, and 1.18·10
-5 g americium per liter. 
Results and Discussion
The proposed treatment was easily implemented on the laboratory scale. It was noted that the SAMMS material was initially slightly difficult to disperse but it became dispersed after vigorous hand shaking. Two sets of experiments were conducted using various SAMMS-to-oil ratios. The results from the analysis are shown in Table 1 . In general, more of the radionuclides were removed in the experiments conducted with higher SAMMS-to-oil ratios. The same information is also displayed in Figure 2 for the two main contaminants (Pu and U). As is noted, with the exception of one data point, the data showed that adding more than 10 g/L of SAMMS did not result in improved removal efficiency. The radionuclide loading on the SAMMS material at this point was 3.8 g Pu/kg and 14 g U/kg. The 
Conclusions
The results demonstrate that the stabilization agent propyl phosphonate SAMMS can attract plutonium, uranium, and americium in oil. The radionuclide-laden material can then be removed via filtration. The capacity of the
